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This study presents an analysis of a tool that supports collaborative reflection at work. So far, research
has focused on individual reflection or reflection in an educational context. Therefore, little is known
about designing support for collaborative reflection at work. In four studies that use an application for
collaborative reflection support, built based on prior empirical work, the paper presents an analysis of
the ways workers used the tool for collaborative reflection. The analysis was based on log data and
material from interviews and observations. The results show that there were different ways in which
people used the application and that the impact of using it differed among groups. Besides positive
effects, open issues in reflection support emerged. The paper presents insights on and design
challenges for collaborative reflection support and potential solutions for these challenges. The findings
are related to a model of collaborative reflection support and they emphasize that such support needs to
be understood as socio-technical in nature if it is to succeed in practice. Finally, the study proposes
designs for further work on tools supporting collaborative reflection.
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1. Introduction
Reflection is a common and integral part of individual and cooperative work (Kolb, 1984; Schön, 1983).
Every day, workers think about improving individual or common work. This process can be understood as
going back to experiences, re-assessing them in the current context, and learning from this for the future
(Boud, 1985), which has been described as a necessary attitude for professional practice (Schön, 1983)
and as a mind-set to be cultivated in organizations (Reynolds, 1999).
Up to now, research has focused mainly on individual reflection support and not sufficiently taken into
account that reflection often happens among several people (Cressey, Boud, & Docherty, 2006; Hoyrup,
2004). Examples of such reflection include meetings, in which a team reflects on its practices, or
discussions, in which workers reflect on stressful situations. Such collaborative reflection differs from
individual reflection: if people want to reflect together, they have to make experiences explicit, share them
with each other, and discuss them to collaboratively gain insights for change in future work (Dyke, 2006;
Scott, 2010). This needs communication support for tasks such as exchanging experiences and
collaborative sensemaking of these experiences (Daudelin, 1996; Scott, 2010). Doing collaborative
reflection, a group can come up with insights going beyond individual results (Hoyrup, 2004; Mercer &
Wegerif, 1999). If done properly, collaborative reflection also includes the chance for participants to
change their work and its coordination (Hoyrup, 2004; Prilla. Pammer, & Krogstie, 2013). However,
despite its relevance support for collaborative reflection has not been researched intensively. In addition,
collaborative reflection comes with drawbacks: with people reflecting together, the task might take longer
(Loo & Thorpe, 2002), the task can become more complex, and groupthink may occur, in which critical
thinking is inhibited by the views agreed on in the group (Cressey et al., 2006; van Woerkom & Croon,
2008).
Tools can support reflection by sustaining and sharing data on work such as descriptions of work
experiences. This helps people to objectively and completely remember experiences and, thus, supports
reflection on past events (Prilla, Degeling, & Herrmann, 2012). The need for communication in
collaborative reflection can often not be implemented only face-to-face, and needs support to bridge time
and space differences between potential reflection participants. This is especially important in the context
of work, in which reflection is often not possible in an ad-hoc fashion and needs opportunities for
participants to step back and take time to reflect. However, despite its potential to complement existing
approaches of work improvement and its ubiquity in everyday work, existing work on collaborative
reflection support often focuses on specific situations such as project debriefings (Boud, 1985; Kerth,
2001) or stems from education contexts (Kim & Lee, 2002; Scott, 2010). Other work reduces reflection to
an activity triggered by an individual seeking assistance in individual reflection (Yip, 2006), which
describes a process of coaching rather than reflection (in which all individuals share their experiences
and thoughts). In addition, reflection as a mechanism of meta-cognition is often not implied by the
structure of task completion, which makes the design of adequate support more difficult because it needs
to be integrated without extra effort into daily work. As an example, we found workers too often omit
reflection in favor of using time for primary work tasks (reference omitted for blind review). Therefore,
there is a need for structuring and scaffolding collaborative reflection to create meaningful results
(Daudelin, 1996; Hoyrup & Elkjaer, 2006) and to integrate it well into work (e.g., by reminding people to
reflect).
Recent work acknowledges the need to have a closer look at collaborative reflection from different
perspectives (Baumer et al., 2014; Marcu, Dey, & Kiesler, 2014), but there is still hardly any work on how
to support collaborative reflection at work available. As I mention above, this needs to include support for
sharing experiences to relate to in later reflection, discussing them, and making people aware of
collaborative reflection possibilities (Prilla et al., 2013). In this paper, I contribute to closing this gap. More
specifically, I focus on: (1) how people use tools supporting collaborative reflection and, (2) what we can
learn from this usage for the design of such tools.

2. Designing Collaborative Reflection Support: Related Work
Most tools discussed with for reflection support focus on individual reflection. Learning portfolios or
journals are popular examples of such tools (Loo & Thorpe, 2002; Scott, 2010). They help people to write
up experiences and series of images capturing events (Fleck & Fitzpatrick, 2009) support people in
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remembering events. While these tools capture data that makes reflection possible even some time after
the experiences and diminish memory loss or deviations in perceptions of an event, they rely on reflection
to happen by itself (in social interaction) and do not further support it.
Another area of reflection support can be found in prompting users to conduct certain tasks as part of
their reflection. This aims at focusing individuals on reflection. Isaacs et al. (2013) describe an approach
in which they use a tool to prompt users to periodically reassess experiences they have documented
earlier. This helps the tool’s users to reflect and learn about the situations continuously and to monitor
their progress in dealing with similar situations. More generally, reflection prompts can serve multiple
purposes in reflection tools, including instruction (how to reflect or improve work), motivation or reminding
(of certain activities), coordination (e.g., of communication during reflection), or creating synergy and
knowledge integration by merging experiences (Thillmann, Künsting, Wirth, & Leutner, 2009). The
characteristic aspect of prompts is that the decision of how to react to a prompt is left to the user: the
prompts balance freedom and structured reflection by providing effective yet unobtrusive support (e.g.,
Davis, 2000; Xun & Land, 2004). Researchers have shown that asking reflection participants questions in
face-to-face situations helps collaborative reflection (e.g., Daudelin, 1996), which suggests that prompts
may also be helpful in collaborative reflection. However, prompting has not been explored for reflection in
groups at work: insights on prompting mainly stem from research on individual reflection or education
settings. Therefore, we do not have sufficient insight about whether prompting might work at work.
Collaborative reflection needs communication among reflection partners to exchange experiences,
discuss perspectives, and agree on common solutions (Prilla et al., 2012), which need to be taken into
account for tool support. Currently, there is hardly any evidence of the successful design or application of
such tools. Instead, existing work focuses on generic tools such as shared whiteboards (Kim & Lee,
2002), which are designed for general purposes of collaborative work. My own work (Prilla et al., 2012;
Prilla et al., 2013) has indicated that such tools are not sufficient when it comes to collaborative reflection
at work because there is a need to more specifically support sharing of experiences, making sense of
others’ experiences, and articulating this understanding (see Figure 1).

Figure 1. Activities in Collaborative Reflection and the Role of Articulation (Prilla et al.,
2012)
Collaborative reflection support has considerable overlaps with existing work on collaborative work
support such as sensemaking, group decision support, or collaborative problem solving. Despite these
overlaps, it differs from these concepts in certain aspects, which hinders the direct transfer of insights
from these concepts to collaborative reflection support. For example, theories and approaches of
sensemaking and collective mind (Crowston & Kammerer, 1998; Weick, 1995) aim at collaboratively
reaching an understanding of past events but do not have the strong focus on deriving insights for future
work that reflection has. Group decision support systems (Dennis, George, Jessup, Nunamaker, & Vogel,
1988) support making decisions on work in teams but focus solely on such decisions and the information
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needed for this and often neglect other parts of collaboration such as reaching a common understanding
(Power & Sharda, 2009). More-generic approaches of collaborative problem solving (Roschelle &
Teasley, 1995) use shared information spaces to support groups in solving problems together but have to
deal with the “shared information bias” in which information known to all collaborators from the start tends
to be followed more than information of individuals (Baker, 2010). Reflection may support problem solving
but happens in many other cases as well; for example, when good practices are reflected on.
Collaborative reflection, in contrast, needs exchange of perspectives and critical discourse among
members to create a solution for future work.
Looking at the existing work presented above, there is a lack of insights on designing support for
collaborative reflection at work. Using a tool we created in our group for such support derived in earlier
work (Prilla et al., 2012), in this paper, I explore the effects of collaborative reflection support at work. I
particularly focus on how people make use of such support, which impact it has on collaborative
reflection, and how support may be improved.

3. The ReflectIT App
3.1. Purpose and Technical Background
Based on earlier empirical work (Prilla et al., 2012), the ReflectIT app was built to support collaborative
reflection on conversations of staff with others (residents, relatives, third parties) and, more generically,
interactions with others at work. Initial work revealed that this is a relevant topic for physicians and care
givers: both groups talk to relatives (and patients, residents, and third parties) often, and, in many
occasions, they have to convey bad news such as a patient falling sick or dying. For dementia caregivers,
conversations with residents suffering from dementia are particular difficult because residents might act
strangely during normal conversations. According to physicians and caregivers, difficult conversations are
often perceived as emotionally stressful and may affect workers during and after work. Therefore,
reflecting on such conversations in a group might help them to better deal with such situations. In further
work, I found that support for these interactions is also needed in many other workplaces where people
interact with clients, citizens, colleagues, partners, and other third parties.
The ReflectIT app is based on a database backend connected to a set of Web services. It provides a user
interface written in JavaScript runs for computers and mobile (tablet devices) so it can be used flexible in
different settings (e.g., on a tablet in the break room or on a PC in the office). In addition, there is an
Android version available to make reflection support available anywhere users might take their mobiles.
The app was developed in a participatory approach together with users from the hospital and care home
organizations in which studies1 and 2 were conducted (see the description of the studies below).

3.2. Using the ReflectIT App: An Example
The ReflectIT app supports collaborative reflection among workers about conversations by documenting
conversations, sharing them with others, and allowing workers to individually or collaboratively reflect on
them by commenting on documented experiences. It also helps users identify necessary changes and
write down proposals to achieve them. Figures 2 and 3 show a list of shared experience reports and an
example of a report.
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Figure 2. The ReflectIT App Showing the List of Documents Entered by Users
Features available for collaborative reflection in the app are aligned to the steps shown in Figure 1. I
describe them below with an example taken from one of my case studies, in which I supported physicians
in reflecting daily tasks (see study description in Section 4).
Capturing/documenting conversations: a necessary step for collaborative reflection is providing
content to be reflected on. The ReflectIT app supports users’ documenting experiences (conversations
and interactions) and their rating them (e.g., how urgently support is needed). Using an example, a
physician in a hospital might have had a difficult conversation with a relative of a patient. She can use the
ReflectIT app to write down the course of the talk and what she thinks went wrong and rate the
conversation as bothering to her. This helps her to remember her feelings later on and to choose
experiences to reflect on. Figure 2 shows a list view of documented conversations that physicians have
wrote down.
Individual reflection: while writing down experiences, users may come up with initial insights on the
experiences. They can then note these experiences in the app and create a personal comment capturing
their initial reflection on the experience. In the above example, the physician may add a comment
suggesting that the relative was not well prepared for the message she had to convey to her. Figure 3
shows her experience report (“Difficult talk to …”) with a comment holding the initial reflection (“I did not
know that …”).
Collaborative reflection: users may want to not only reflect individually but also ask others for their
feedback and support. The ReflectIT app allows them to share documented experiences so that
colleagues can read them (from the list view in Figure 2) and leave comments on them. In the above
example, a second physician could become aware of the experience her colleague has shared and
create a comment describing that she has been in a situation similar to the one described by her
colleague and suggest what to do in such situations. Figure 3 shows a comment created on a shared
experience report (“I had a similar case …”). The app shows the number of such comments for each
report on the right of each entry in order to make users aware of more or less intensively discussed
experiences.
Sustaining outcomes: learning outcomes are often not sustained or shared with others. If the reflection
group or a member creates ideas what to change in the future, they can write it down in the ReflectIT app
(“Create Outcome” tab on top, Figure 2) and share these outcomes with others. This forms a knowledge
base created from collaborative reflection. In our example, the physician may note that colleagues should
better inform a senior physician before conducting conversations.
In addition, the app includes features such as creating and sharing content anonymously so users can
document issues without being responsible for following up on them.
AIS Transactions on Human-Computer Interaction
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Figure 3. Example of an Experience Report Shared and Commented on in the ReflectIT App

4. Four Studies of Collaborative Reflection
4.1. Context of the Studies
I tested the ReflectIT app in four different case studies to find out how it supports collaborative reflection
in different organizational contexts.
I conducted Study 1 in November and December 2012 in a British care home specialized in caring for
people suffering from dementia. I chose this workplace to represent staff with lower education (because
U.K. caregivers often do not have special education in their job) and with low technology exposure
(because U.K. care homes do not often use computers). The group of participants in the study consisted
of five caregivers who had 2 to 25 years’ experience in their work and were aged from 27 to 54. Care staff
used the app to reflect on conversations with residents, relatives concerned about residents and wanting
to be informed about their condition, and third parties such as social workers and doctors who needed to
be informed about residents. The study lasted for five weeks.
I conducted Study 2 in a German hospital dealing with neurological diseases. It took place in July and
August 2013 for seven weeks. I chose the hospital to represent a workplace with highly educated staff
and medium to high technology exposure (e.g., all staff used a hospital information system). I recruited
six physicians of a ward dealing with stroke patients, among which there were four assistant physicians
aged from 27 to 33 and two senior physicians aged 45 and 52. They used the app mainly to reflect on
conversations with relatives.
I conducted Studies 3 and 4 in a public administration organization dealing with public affairs in a large
city in the UK. Study 3 included a group of 11 interns working in the organization (spread out in different
departments). The app was used to provide a channel for the interns to reflect on challenges they would
meet in their internship and to support them in learning from these challenges for their career. In Study 4,
12 workers from two to-be-merged departments that were dealing with similar issues used the app. The
app was used in this case to help the workers identify good and bad practices between the two
departments and learn from each other to ease the merging process. I chose public administration for the
studies to provide a different (non-care) context for evaluating the app and because both cases featured
people with different educational backgrounds.
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4.2. Course and Methodology of the Studies
I conducted all studies in the same way: I introduced the app in a workshop and walked the participants
through examples and practical exercises. At the end of the studies, I conducted reflection meetings with
participants, in which I asked them to use the app to reflect on issues documented in it. This was not
possible in Study 3 because the interns had short-term contracts and were no longer available to meet. In
this case, we conducted an interview with the responsible manager instead. I used different methods that
complemented each other for capturing data:
Usage analysis: after each study, I analyzed usage based on log data (e.g., how many times people
read documentations) and items in the app database (e.g., how many experiences were documented).
Observation of reflection meetings: In the reflection meetings, I observed how participants used the
app for reflection, how they reflected with it, and how often they referred to it when reflecting.
Interviews with participants: to get feedback on participants’ perceptions of the app, I asked them to
describe their usage to complement the data available from log files and observations in the analysis. The
semi-structured interviews lasted about 15 minutes and included questions on how the app affected their
work and whether they perceived it to be beneficial (e.g. “Please give an example in which the app was
helpful for reflecting on work with your colleagues”).
I transcribed and analyzed the observations and interviews were with an open coding approach, which I
supported with pre-defined codes from van Woerkom and Croon’s (2008) reflection indicators to separate
occurrences of reflection from other situations of thinking about past events. Insights were complemented
with log data to explain usage as seen from data and vice versa. The rather small total sample size (n =
35, six to twelve participants per study) shows that the studies were designed to be exploratory; that is, to
identify design aspects and challenges to be tackled rather than to derive general insights. However, the
diversity of the studies suggests that the results might be more generalizable.

5. Results: Adoption, Usage, and Role of Devices
5.1. Content Created with the App in the Studies
In the studies, adoption differed from being low and slow in the beginning (and improving gradually) to
more satisfying numbers, which still leaves room for improvement. In Study 1, participants created 18
documentations and 14 comments (Table 1). In Study 2 the participants documented 21 conversations
and made 45 comments, and, in Study 3, 26 conversations were created together with 35 comments.
Study 4 showed the most usage with 51 conversations documented and 53 comments being made.
These differences can be explained with the varying adoption speeds of the tool (the studies were done in
a rather short timeframe, which Table 1 shows), which had an impact on early usage. Concerning the low
usage of comments (especially in Study 1) participants explained they had time constraints and could not
comment much. They also mentioned that it was unclear to them at times what certain features would be
good for. For example, a caregiver from Study 1 said that they “didn’t know what to write in the comment”.
As a result, users may have focused on documenting experiences rather than commenting. Indeed,
another participant from Study 1 stated: “You do not go to the app because you have a comment, but
because you have an issue to write down”. The higher number of comments in the other studies supports
this because participants seemed to see more value in comments.
Table 1. Usage of the ReflectIT App in the Four Studies
Type / study
Study 1
Study 2
Duration (days)
33
49
Users
6
6
Documented conversations
18
21
Documented results
2
3
Comments
14
45
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5.2. User Roles: Usage of the App beyond Content Creation
Usage data reveals that the content created in the app created interest among its users. As an example
for this, Table 2 shows data from Study 2, which shows that participants read documentations 146 times
during the study (about 3 times per day, 7 times per documentation). There are similar numbers from
Studies 3 and 4 (see Figure 4 below).
In addition, Table 2 shows an imbalance in using the app among Study 2’s participants. The three most
active users for each activity shown in the table accounted for more than 70 percent of these activities.
From looking at single users. We can see that users had different ways of using the app: while user 6 had
used most features equally, users 2 and 3 had a preference in commenting while abstaining from creating
documents (indicated in light grey in Table 3). In contrast, users 4 and 5 created many documents but
barely made any comments (dark grey in Table 3). We refer to the former group as “commenters”, while
we call the latter “documenters”.
Table 2. ReflectIT App Usage in Study 2 with Users 1-6 and Anonymous Contributions (A)
Action
U1
U2
U3
U4
U5
U6
A
View doc
21
33
12
14
20
45
1
Comment
7
5
12
3
3
13
2
Create doc
2
1
1
4
7
6
0

Sum
146
45
21

Feedback from users explains the figures in Table 2 partly: the “documenters” reported that they had
used the app to share relevant cases with their colleagues (“I documented what I thought was interesting
for others”) because this was a missing opportunity in their practice. The “commenters” stated that they
mainly used the app for communication (“I commented where I thought it was necessary”).
The data also shows that the app was used to a different extent for different steps of collaborative
reflection: while it was used fairly often for creating, reading, sharing, and commenting on conversations,
results were created much less. Our observations and interviews indicate that the participants created
more results verbally but did not add them to the app. Underpinning this, three physicians from Study 1
reported that they had been more aware of the need for reflection because of using the app, which had
led to more detailed conversations about them (“instead of only saying ‘it was difficult’”, as one physician
put it). Caregivers from Study 2 stated that they had talked more often to younger colleagues about
potential problems after they started to use the app.

5.3. Group Structure Matters: Usage Differences between the Cases
In the interviews and workshops, participants from Study 2 mentioned that they felt the app had not
added much to their learning, and participants from Studies 3 and 4 (information provided by the manager
of the interns in study 3) stated that the app had helped them to improve work. Feedback from Study 1
was worst: here, the manager had not allowed care staff to use the app during their work time, and,
therefore, participants reported they had not got much out of using the app. Looking at Studies 2-4, which
had better usage figures, the question arises why there was a difference in the perception of value
associated to the app.
To answer this question, I analyzed per-user activity for these three studies. Figure 4 shows the activities
(documenting experiences, commenting, reading shared experiences) for each user. Looking at the
figures, one can see that (as indicated above) there were differences in the group structures of activities.
Looking at Study 2, three users each mainly documented or commented on documents, with only U2.6
doing both. In this study, participants took special roles. This may explain why they did not experience the
value of using the app that participants in the other studies reported. In Study 3, we can see three main
active users who account for more than two thirds of overall activity and similar (yet low) activity among
the other users (U3.1-3). In this study, reflection was driven mainly by users U3.1-U3.3. The other users
did not produce much content but read a lot of the content available. In Study 4, we can see that there
was one dominant user (U4.1) who created the majority of documented experiences and comments and
that the other users also provided content and read what was available.
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Study 2
14

Study 2
13

12

12

Documented experiences

10

Comments
7

8
6
4

2

4

1

2

30

6

3

3

10
5
U2.3

U2.4

U2.5

0

U2.6

U2.1

U2.2

U2.3

U2.5

U2.6

60
9

8

Shared experiences read

50

Comments

40
30

4

3

4

3

3

2

20

1

1

1

1

1 1 1 1 1 1 1 1

U3.4

U3.5

U3.6

U3.7

U3.8

10

0
U3.1

U3.2

U3.3

U3.9 U3.10 U3.11

0
U3.1

U3.2

U3.3

U3.4

U3.5

Study 4

35

U2.4

70

Documented experiences

8

40

14

12

15

11

10

6

20

20

Study 3
12

21

25

1
U2.2

Shared experiences read

33

35

0
U2.1

45

45
40

7
5

50

U3.6

U3.7

U3.8

U3.9 U3.10 U3.11

Study 4

37
32

200

30

Documented experiences

25

150

Comments

20
15

Shared experiences read

100

10

6

5

5

4

2

1

2

U4.2

U4.3

U4.4

1

3

0

2

1

1

1

0

0

0

50

0
U4.1

U4.5

U4.6

U4.7

U4.8

U4.9

0
U4.1

U4.2

U4.3

U4.4

U4.5

U4.6

U4.7

U4.8

U4.9

Note: Documented experiences and comments created shown on the left side of each row; the number of
documented experiences read is show on the right.

Figure 4. Usage of the ReflectIT App in the Cases per Active User and Grouped by Case
Looking at these differences, we can identify three aspects describing participation in the technologysupported reflection groups in the cases:
• Reflection with separated roles: Study 2 shows a situation in which participants take different roles in
a reflection group. In such a situation, to keep reflection going, documenters “feed” commenters with
content to comment on, and the activation of the readers bears great potential to enhance active
participation.
• Self-organized, broad reflection: Study 3 shows the most homogeneous distribution of reflection
activities among users. We can conclude that the interns formed a self-organized reflection group
without a clear leader (there were three users that showed a lot of activity; the others were interested in
using the app but became active less often), which discusses most experiences shared in the group
intensively among its active members.
• Lead user-driven reflection: Study 4 shows how a dominant user, who in this study documented
most experiences and created most comments, can drive (that is, facilitate) a reflection group. This
indicates that reflection support may need the establishment and training of specific users to become
successful and be adopted.
AIS Transactions on Human-Computer Interaction
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In Studies 2 and 3, we can also conclude that, although their group organization was different there was a
core of basic activities (found in combination of different users documenting and commenting in Study 2
and in the most active three users of Study 3 that kept the reflection group going. Activating some other
participants in these studies might have increased reflection.

5.4. Different Ways of Using the App
I found two ways of using the app for collaborative reflection: using it as a memory aid and trigger for
reflection in (synchronous, face-to-face) group sessions (see Table 3) and using it asynchronously for
whole reflection cycles (see Table 4) (the latter happened less often). In cases in which it was used as a
memory aid and trigger, users often documented experiences soon after they had happened (in order to
not forget them) and shared them with others (to trigger feedback).
Table 3. Example of Reflection Steps Documented in the ReflectIT App in Study 1
Type
Articulation
“The resident passed away suddenly, had been here long, was liked by all
staff. Was ill in the morning and admitted her to hospital, Unfortunately
Documented conversation she passed away [there]. This was very distressing to the staff as they felt
it would have been more dignified for the client to be in familiar
surroundings.”
Comments
“After discussing with the homes manager about the staff being upset, it
Documented results
was decided that staff who were most affected get together and discuss
thoughts and feelings.“
These ways of using the app resulted in two different ways of reflecting with the app: when using the tool
as a memory aid, people reflected with it during meetings by referring to a case and documenting results
in the app. In cases of using the app for whole cycles, it was used asynchronously; that is, whenever
users had time for it and became aware of a topic they could contribute to. The differences in using the
app and the preference for using it for the initial parts of reflection activities can be attributed to the
preference of participants to discuss complex issues face to face rather than asynchronously and via
tools: in all studies, participants reported that they preferred talking about issues directly with others.
Table 4. Example of an Asynchronous (full) Reflection Cycle in the ReflectIT App (Study 2).
Type
Articulation
“[Patient’s] therapy finished. Again relapse, palliative therapy. Prepared
Documented conversation [relatives] for begin of home care, asked to seek professional support for
care. Talk was very difficult, parts were not received or blocked out.”
“[Relative] conveys the feeling it is our fault. …Hears for the first time that
Own comment
[patient] is going to die.”
“[From my experience] especially in the first talk it is important to take
Comment by others
some time”
“Problem: conversation held alone. It should be known that a senior
Result
physician can be asked for support.”

6. Discussion: Proposals for Designing Collaborative Reflection
Support that makes a Difference
The results of this work suggest that the app was used sufficiently by the participants of all studies with
differences in the impact it created. Active usage can be seen, for example, by the amount of read events
(see Table 2) or the effect on face-to-face communication (see Section 5.2). Results from reflection,
however, not always left traces in the app, in particular concerning the amount of outcomes documented,
because the communication the app triggered was often held and finished face to face rather than in the
app. In addition, we can also see how the activity of certain users or roles (including facilitation) had a
strong influence on the success of reflection support tools. This suggests that organizational and social
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procedures such as face-to-face interaction or facilitation and technical interventions such as the
ReflectIT app need to be regarded together. We need to create socio-technical reflection support in which
tools complement organizational procedures and vice versa if we want to make reflection work at work.
As two design proposals for socio-technical reflection support, I suggest to design support for reflection
communities and support for prompting users for action in reflection tools.

6.1. Reflection in Small, Coherent Work Groups vs. Reflection in Large or Remote
Groups: Reflection Communities
In describing the results, I found that the users documented and commented on their experiences
sufficiently but that it could be improved. In particular, the amount of comments as the major means for
communication in the app could have been higher. This is likely to be a result of the groups chosen for
the trials: in all cases (except for Study 3) the participants knew each other, they worked together at the
same physical location (except for Study 3, in which they worked remotely, and for Study 4, in which two
groups worked in separate locations), and there was a culture of talking about issues personally. Besides
other, similar statements, one participant in Study 2 said “I already knew most of the cases documented
by my colleagues” and explained that he perceived limited value in documenting and exchanging cases.
Uptake may also have been affected by the imbalance in user activity. While some users being more
active than others is natural (Lave & Wenger, 1991), it might diminish motivation in small groups: active
users will recognize others’ inactivity, which will, in turn, decrease the value active users perceive in using
the app. This is likely to be a matter of scale because, in larger groups or groups with members (because
of their remote locations) not being able to talk to each other personally every day, tools for collaborative
reflection add more value by enabling discussions on experiences remotely. Because enough users to
create a critical mass may not always be available in organizations (e.g., the hospital ward had eight
physicians in total), I propose to design support in a way that enables reflection beyond departments or
organizations, enabling workers to reflect in reflection communities of practice (Wenger, 1999). This may
also make these tools attractive to other users in the organizations because it shows how a reflection
group can create a better understanding of work. Figure 5 (left) shows a corresponding extension to the
model of collaborative reflection.

Figure 5. Model of Collaborative Reflection with (Left) Community Support and (Right) Social and
Tool Based Cycles of Collaborative Reflection, Extending the Model Shown in Figure 1

6.2. Reflection in Tools vs. Reflection in Interaction: Prompting Users
The studies show that the benefit of tools for collaborative reflection may often not be (fully) obvious to
workers, which may, in turn, lead to poor tool usage. This is not necessarily a problem because I
observed the app to cause more face-to-face reflection as well. However, it is obvious that leaving
comments, referring to others’ comments in reflection, and having comments at hand when reflecting
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independent of space and time creates opportunities for and enables individuals to share insights with
and derive conclusions in a larger group. To tap this potential, people need to be aware of tools and their
positive effects. As Section 2 describes, prompting is a valuable mechanism for this in individual reflection
support. As such, I developed a mechanism for ReflectIT that prompts users to perform collaborative
reflection activities on three levels (see also Table 5 and Figure 6).
Table 5. Prompts to Facilitate Collaborative Reflection in Tools
Prompt level
Examples
1: Prompting to use a
Email or notifications on mobile devices for awareness of tool support (e.g. “Did
reflection tool (more
you recently have a difficult conversation you want to document?”).
frequently)
2: Prompting to use
Pop-up or overlay dialogues in applications (e.g. “Have you been in a similar
features
situation? What did you do?”) while looking at own notes.
3: Prompting to leave
Notifications on mobile devices or questions as parts of meeting agendas (e.g. a
traces from face-toweekly digest asking for recent ideas on how to change work).
face meetings
Level 1: to make people aware of the value that using reflection tools reflection may have for them, they
could be regularly given an impulse to create a documentation of experiences. Prompts here could be
used as requests to individuals, reminding them regularly to use tools.
Level 2: to make the usage of necessary features more likely, features such as commenting on shared
experiences or the documentation of results need to be promoted. For example, to promote comments,
tools may ask users questions they need to answer in the comment. This would help users to express
their reflections on experiences and show them the value of commenting (see Figure 6).
Level 3: To allow face-to-face collaborative reflection to leave traces in reflection tools, we must
overcome situations in which people create ideas and results in face-to-face collaborative reflection but
hardly capture insights from this reflection in the tool. This means shifting from traditional means such as
minutes or notes taken during meetings to documenting outcomes in reflection tools.
Combining these levels makes the potential of tools for reflection available in practice while leaving
enough freedom for face-to-face reflection: prompts can make people aware of certain options (e.g., by
asking them to document experiences) but may also be stricter (e.g., by making reflection part of
agendas). They may also create negative effects if users feel bothered by them rather than supported,
and too much structure may even harm interaction of participants (Cressey et al., 2006). Therefore,
prompts need to be as unobtrusive as possible (e.g. not blocking other actions in the tool).

Figure 6. Prompting in the ReflectIT App
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As an initial step of using such prompts, I implemented the second level shown in Table 5 in the ReflectIT
app. Figure 6 shows the resulting mechanism, in which a prompt asks a user whether the user has been
in a similar situation and provides the user with a text field to describe this situation.

7. Conclusion: Designing Collaborative Reflection Support
Several researchers have found collaborative reflection to support informal workplace learning and
improve it in various ways (see Sections 1 and 2), especially by enabling practitioners to identify potential
for improving their work together (cf. Prilla et al., 2013). The four studies described here suggest that
tools support such collaborative reflection by enabling users to sustain, share, and discuss experiences.
However, the studies also show that this usage was not stable across cases, that results of reflection
were hardly documented, and that users often did not have the time for using the app or did not
understand its value. Besides other conclusions, these results indicate that we need to understand
collaborative reflection support as a socio-technical support task. In order to make tools work in existing
work structures, we need to not only integrate them smoothly into work procedures, but also design them
in a way that brings (existing) social interaction closer to tools and vice versa. My proposals of reflection
communities and prompting exemplify this by scaling reflection to different user groups (work group and
communities) and by bringing tools closer to the social space of users.
On a conceptual level, this work adds to our understanding of collaborative reflection design by adding to
existing work the distinction of social and technology-supported levels of reflection (Figure 5, right). I
show that, in social (i.e., personal) processes of collaborative reflection, work leads to individual and
collaborative reflection and enables the creation of change or results. Here, reflection often works, but—
as I describe above—may lack support and lead to potential of collaborative reflection being lost.
Technology-enhanced, tool-based reflection offers support to overcome shortcomings in the social cycle
by enabling users to sustain and share experiences or to asynchronously discuss them. Figure 5 shows
the social cycle of collaborative reflection in the center and the tool-based reflection cycle around it.
Between the corresponding phases are links from each step in one cycle to the corresponding step in the
other, indicating that users may choose when to use support and when to go on reflecting without it. For
example, experiences from work may be captured with tools and, thus, complement the social cycle of
keeping them vibrant in conversations. This and other transitions map to the prompting levels described
in Table 5: for example, commenting for collaborative reflection can be fostered by prompting to use
features (commenting) more often during corresponding activities in the social cycle.
The variety of workplaces used in the four studies (different domains, time, and space constraints)
suggest that the findings are also applicable in other contexts, which means that support for collaborative
reflection at work can also positively impact users in other (types of) organizations. In a current project, in
which I am supporting job counsellors in providing good service to their clients, I have found similar needs
as described in this paper and a similar potential of tools such as the ReflectIT app, which is currently
being used in this new context. In addition, I have found that the ReflectIT app also provides support for
exchanging experiences and reflection among students at my university, who, during student
development projects, make their first experiences in project based work.
Of course, this work has limitations. This work deals with only four cases and small numbers of
participants and, therefore, generalizability of the design principles proposed is not given. In addition,
there is a need to include content analysis to differentiate different types of contributions and explore, for
example, why some are followed up while others are not. Further work that involves more users and
additional means of analysis will have to deal with this. In particular, it will have to show whether design
proposals such as those in this study can enhance reflection.
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